This study is one of a series of studies comparing subjects (Ss) who typically remember dreams with 5s who claim that they rarely dream, in an effort to understand the basis for these individual differences in dream recall. These studies make use of the Aserinsky-Dement-Kleitman (Aserinsky & Kleitman, 1953; Dement & Kleitman, 1957a, 19S7b ) EEG and eye-movement criteria for determining when dreams occur. They are based on the working assumption that awakening a 5 during a Stage-1 EEG rapid eyemovement period (REM period) is awakening him while he is in a dream state.
The first study in the series (Goodenough, Shapiro, Holden, & Steinschriber, 1959) was designed to test the accuracy of the claim made by some people that they rarely or never dream. A group of these 5s (nonreporters) and a group of 5s who claimed that they recalled dreams almost every night (dream reporters) were studied in the laboratory during their normal sleep period. The two groups did not differ significantly in the frequency of rapid eye-movement (REM) periods. When awakened from REM periods, every 5, including the nonreporters, related 1 This study was conducted in the Psychology Laboratory and the Psychiatric Treatment Research Center of the Department of Psychiatry, and was supported by the National Institutes of Health, United States Public Health Service, grant nos. . 2 Now at the Research Center for Mental Health, New York University.
at least one dream in some detail. However, the nonreporters related significantly fewer dreams than the reporters, even under these laboratory conditions.
In studies of uninterrupted sleep, Antrobus (1962) and Antrobus, Dement, and Fisher (1964) have also found approximately the same number of REM periods in reporters and nonreporters. However, they did find that REM periods tended to be somewhat shorter among the nonreporters. This difference in REM length is of great interest but does not seem large enough in itself to account for individual differences in dream reporting.
If we assume that dreams occur during REM periods, these findings seem to indicate that so-called "nondreamers" dream about as often as other 5s, but for some reason, frequently fail to report dreams even when questioned immediately after the REM period is interrupted.
In an attempt to understand these failures to report a dream on awakening from a REM period, the 5s' own descriptions of what they experienced were examined. An impressive variety of phenomenologically different types of experiences were described by the Ss. In some cases, a 5 insisted that he had experienced something but could not recall the content of his experience. In these cases, he often claimed that the experience was lostgot "sucked away" somehow-when the bell rang. In other cases, the 5 reported that his "mind was a blank." On still other occasions, the S reported that he was "thinking" rather than dreaming, or that he had been awake rather than asleep while some cognitive experience was occurring.
The occurrence of such variety raises the possibility that the reason why the S failed to report a dream might be different in different cases. For example, when an 5 said that he was awake and thinking rather than asleep and dreaming, he actually might have been in a relatively light, hypnagogic-like sleep state during the REM period. On the other hand, when a 5 was unable to report any content, a recall failure might have been involved. If these types of reports do have different bases, one might expect them to occur under different conditions and, perhaps, in different 5s.
Some evidence for the view that the different types of reports occur under different conditions was found in previous studies (Goodenough, Lewis, Shapiro, Jaret, & Sleser, 196Sa; Goodenough, Lewis, Shapiro, & Sleser, 1965b; Shapiro, Goodenough, & Gryler, 1963; . For example, there is some evidence that many thinking reports may be descriptions of arousal artifacts in situations where the S fails to recall the dream which presumably occurred during the preceding REM period. The present study was designed to check on the possibility that different types of failure to report a dream might occur in different 5s, and that different 5s might be nonreporters for entirely different reasons. Specifically, it was hypothesized that some nonreporters typically fail to report any content and others typically report "thoughts" rather than dreams when REM periods are experimentally interrupted. In addition, it was possible to explore a number of hypotheses about the nature of these types of failure to report dreams by studying some correlates of individual differences in dream reporting.
One possibility considered was that dream recall might be more difficult for 5s who sleep relatively deeply during their REM periods. In previous studies (Goodenough et al., 1965b; Shapiro, Goodenough, Biederman, & Sleser, 1964) , it has been found that reports in which the 5 believes he was asleep but fails to recall any content tend to come from REM periods early at night during which the 5 is evidently more deeply asleep than is usual for him. In the present study, it was hypothesized that 5s who frequently fail to report any content would be typically more difficult to awaken from their REM periods than 5s who usually recall their dreams.
Several alternative possibilities were considered in an attempt to account for the thinking reports. It seemed possible that some 5s might have what other people call dreams but which they, for some reason, label as thoughts. This hypothesis was tested by comparing the narratives of the reports given by 5s who typically label their experiences as thoughts with the narratives given by 5s who typically label their experiences as dreams on a number of characteristics (e.g., bizarreness, visual imagery, etc.).
The possibility was also considered that REM-period experiences are actually more thoughtlike in nature in some 5s. It seemed reasonable to expect that borderline states between waking and sleeping might involve hypnagogic-like cognitive activity which the 5 would label as thoughts rather than dreams. One of the hypotheses tested was that thinking reports are given by 5s whose REM periods occur in a particularly light sleep, as judged by arousal thresholds and alpha activity in the EEC records. A second hypothesis, based on the assumption that conjugate eye movements reflect visual scanning during the REM-period experience (Dement 6 Kleitman, 1957a) , was that 5s who typically give thinking reports have REM periods during which eye movements are relatively infrequent.
METHOD
The data to be reported are based on 46 young adult male 5s who were paid for their participation in the study. All but 7 of these were students who volunteered to sleep in the laboratory for studies on the effects of the method of awakening on dream reporting (Goodenough et al., 196Sa; Shapiro et al., 1963; Shapiro et al., 1965) . All of the Ss were selected on the basis of their response to a questionnaire designed to elicit information on how often they recalled their dreams. Sixteen 5s who claimed that they recalled their dreams almost every night were tentatively classified as dream reporters, and 30 5s who claimed that they recalled dreams no more often than once a month were tentatively classified as nonreporters.
The Ss were studied on at least four nonconsecutive nights in the laboratory during the hours when they usually slept. In a few cases, a fifth night was added when data from the first 4 nights were sparse. The four (or five) experimental nights were generally run at the rate of one a week.
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During the interval between laboratory visits (or, in a few cases, after completion of the visits), the 5s were asked to keep a diary of their home dreams. Home-report forms covering from 1 to 5 weeks were received from all but one S. These home reports were used to supplement the questionnaire data in evaluating the frequency of homedream recall. When grossly conflicting results were obtained from the questionnaires and dream diaries, the 5s were excluded from all dream reporter/nonreporter comparisons. For these comparisons, the final groups included 12 dream reporters who recalled dreams at home more often than once every third night by both criteria, and 26 nonreporters who recalled dreams at home less often than once every third night by both criteria.*
The equipment and procedures used have been described in detail elsewhere (Goodenough et al., 1959; Shapiro et al., 196S) .
Before each laboratory run, each S was instructed, recording electrodes were attached, and a 90-second EEG (fronto-occipital) record was taken before the 5 went to bed. The S was told that a bell would ring several times during the night, sometimes abruptly and sometimes with gradually increasing intensity. He was asked to pick up a bedside telephone (which automatically shut off the bell) and to describe any experience he had before the bell rang. He was told that E would question him over an intercom, but that he was to report his experience in as much detail as possible before E said anything.
During the course of sleep, continuous EEG and horizontal eye-movement potential recordings (EOG) were taken. In order to reduce variability of the length of REM period preceding each awaken-3 After the laboratory runs were completed, most of the Ss were recalled for daytime testing. The tests included the Draw-A-Person test, the Rorschach, and three perceptual tests (the Rod-and-Frame Test, the body-adjustment series of the Tilting-Room Tilting-Chair Test, and the Embedded-Figures Test) taken from Witkin's battery of field-dependence measures (Witkin, Lewis, Hertzman, Machover, Meissner, & Wapner, 1954; Witkin, Dyk, Faterson, Goodenough, & Karp, 1962) . Each S also received an interview, designed to elicit material that might be useful for personality evaluation. These data were collected as part of a later study of the personality correlates of dream recall and are not reported here. 4 The mean percentage of home nights with at least one dream recalled was 52 (about once every other night) for the 5s who claimed on the questionnaire that they dreamed almost every night, and 19 for 5s who claimed that they dreamed no more often than once a month (p < .01).
ing, the experimental interruption was made between 5 and 10 minutes after the onset of each REM period. Half of the interruptions were abrupt and half were gradual for each S.
For the gradual awakenings, the initial bell stimulus was generally presented at about 20 db (ref. .0002 dynes/cm 2 ) and increased in 6~db steps until the 5 responded. At each step, the stimulus lasted for approximately 10 seconds, with a 5-second interval between steps. The intensity reached by the bell, before the 5 responded by picking up the phone, was used to define the arousal threshold for the REM period. For the abrupt awakenings, the stimulus was presented at about &0-db intensity. After the final awakening in the morning, a second waking-EEG record was taken.
In order to obtain a quantitative measure of REM-period eye-movement activity, each 3-second interval of the REM period was scored for the presence or absence of rapid, conjugate eye movements, and the percentage of 3-second intervals containing at least one movement was calculated for each period. The mean of these scores was then computed to yield a measure of the average activity for each 5. Each 10-second interval during a REM period was also scored for the presence or absence of clearly defined alpha activity, and the mean percentage of these intervals for all REM periods observed in an 5 was used to describe his REMperiod EEG. Percentage time alpha was also computed for the standard samples of waking EEG record.
The transcripts of the 5s' reports were first divided into two classes: those in which the 5 reported some cognitive content, and those in which no content was recalled. The content reports were then subdivided into those in which the S said that he was dreaming, and those in which he said that he was thinking. In all but a few cases, the 5s said that they were awake or in a semi-sleep state when they gave thinking reports. When no content of a cognitive nature was recalled, the reports were subdivided, depending on whether the 5 said that he was awake or asleep when the bell rang.
Content analyses of the dream and thought narratives were also conducted. It was expected that Ss who typically give thinking reports, in contrast with dreaming reports, would more often describe narratives which refer directly to the laboratory situation, would not involve the dreamer in the experience, would be less bizarre, have less visual imagery, and less motor activity in the imagery. In addition, word counts were conducted on the narratives, with the hypothesis that Ss who give thinking reports would describe experiences that are shorter, that is, less detailed. The details of the scoring procedure for these characteristics of dream content are described elsewhere (Goodenough et al., 1965b) .
The content analyses were conducted by a judge who had not seen the Ss and had no other information about them. In the transcripts she was given, all identifying information was blocked out, and the S's comments concerning the thoughtlike or dream-like quality of the experience and sleep depth were excluded. In addition, parts of the transcript which included obvious incorporations of the awakening stimulus were censored.
RESULTS AND DISCUSSION
The course of sleep in terms of EEC stages and the distribution of eye-movement periods during the night followed the pattern described by Dement and Kleitman (19S7a) . As in our earlier study (Goodenough et al., 1959) , the nonreporters had REM periods about as frequently as did the dream reporters. The mean number of REM periods per night was 4.2 for the dream-reporter group, and 4.0 for the nonreporter group. (Mean time asleep per night was approximately 400 minutes for both groups.) In our earlier study, we also found that nonreporters had more REM-period alpha activity (denned as the percentage of all 20-second intervals during REM periods which contained alpha bursts) than did dream reporters. However, in the present study, we failed to replicate this observation. The only variable considered in this study which significantly related to the amount of REMperiod alpha was the percentage of time alpha for the EEG records taken under the standard waking conditions. Ss who had prominent alpha activity when awake and relaxed with eyes closed also tended to have relatively prominent alpha during their REM periods (r= +.62; N = 46; p <.01).
No evidence could be found, then, that dream reporters and nonreporters differed in .REM-period frequency or EEG patterns during sleep.
5

Dream Reporting From REM-Period Awakenings
As has been found in many previous studies, the 5s reported some dream (or thought) content from the majority of REM-period awakenings. Each of the nonreporters gave at least one report with some cognitive content. As might be expected, however, nonreporters recalled cognitive content less often than reporters under these conditions. For reporters, the percentage of awakenings which yielded some content was 82; for nonreporters, the percentage was 66 (p <.05). Even when the nonreporters recalled some content, they labeled their experience a thought significantly more often than did reporters. A mean of 29% of the content reports were labeled thoughts by the nonreporter group, but only 1% were so labeled by the reporters (p <.05). Table 1 summarizes these data.
6
These results agree with previous findings that nonreporters, in general, report dreaming less often following REM-period awakenings. If we assume that dreams occur during all REM periods, then these studies suggest that the essential difference between dream reporters and nonreporters must be in the reporting of dreams rather than in the frequency of dreaming.
Individual Differences in the Type of Report
For each of the 46 5s, the percentage of REM-period awakenings yielding reports of each type was computed for his first and second nights in the laboratory and correlated with comparable percentages computed for 6 The percentages given in Table 1 were computed for each 5 separately, and the mean of the percentages is used to describe the results. For the entries in the columns headed Mean % of reports with content and Mean % of reports without content, the number of "with content" or "without content" awakenings was used as the denominator. In general, for all data analyses given in this paper, the mean value for all observations on an 5 was computed first, and the group means are means of these subject means. All JVs given are Ns of 5s. the third and fourth nights in the laboratory. Reliability coefficients (corrected by the Spearman-Brown formula) are presented in Table 2 . All of the correlations were significant (p < .01). Despite the fact that the number of awakenings on each 5 was relatively small, the data indicate some degree of consistency in response for a given person, and marked individual differences in the characteristic reports given from REM-period awakenings in the laboratory. This finding confirms one of our starting hypotheses, namely, that there would be individual consistency in the type of report given.
There were four nonreporters who gave nocontent asleep reports at least half the time, and five nonreporters who recalled some content but labeled their experience a thought at least half the time. All of the dream reporters and 10 of the nonreporters recalled dreams after at least half of their REM-period awakenings. For the seven remaining nonreporters, the REM-period reports were more evenly distributed among the different types.
The finding that some 5s often fail to report any content from the REM-period awakenings but almost never say they were thinking, while other 5s almost always give some detailed content but typically say they were thinking rather than dreaming, contributes to the view that the different types of failure to report a dream experience may have a qualitatively different basis.
Relationships Between Dream Reporting and the Content of the Narratives
In previous studies (Goodenough et al., 196Sa; Goodenough et al., 1965b) , we have found for most 5s that when an occasional thinking report is given, it is usually less bizarre, less active, less often involves visual imagery, less often includes the self as a protagonist of the action, and tends to be shorter than dream reports obtained from the same 5. On the basis of the content of the narrative, an external judge usually agreed with the 5 that he was sometimes thinking and other times dreaming.
This agreement did not exist for the five nonreporters who typically gave thinking reports. These 5s appeared willing to label bizarre experiences as thoughts. The following verbatim transcript of a report given by one of these 5s is an extreme example of a thinking report whose narrative seems dreamlike in every way:
S: I was awake and thinking of going over to a candy machine. I began to put the dime into the machine and more dimes-three more-came out in the front. So I took the dime back out and put it in again and three more dimes came to the front. I did this four or five times. Then I put the dime almost all the way in and all of a sudden this pile of pennies came flowing out-an endless stream practically. I put the pennies in my pocket. This soda machine was in the classroom. I asked the teacher if she minded and she said no. I just sat there and put the pennies in. This classroom was what you call a student adviser seminar, which they have at Brooklyn College for certain people who advise groups. It seems the machine was built over an oil well, and there were two bubbling wells there. That's all.
E: You say you were awake and thinking this? S: Yes. It's very hard to tell whether you're awake or sleeping.
E: Any more details? 5: I didn't want to share the pennies with anybody so I asked a girl if I could borrow her hat and I was going to pour everything in. Except it seems the hat was made of some sort of rubber and I couldn't pour it in because there was no room-it came all the way up to the top of the hat inside. It was a white hat.
Since naratives of this sort appeared to be so dreamlike to an external judge, the spontaneous comments given by these 5s in describing their experiences were particularly interesting. Often these 5s felt they were in control of the content of their experience. For example, one 5 said, "This was sort of a daydream I could have controlled. I could have started thinking things and if I wasn't satisfied, I could change it." Other 5s reported that they maintained their orientation with respect to time and place ("I'm aware of where I am and aware of waiting for the bell -aware of the hum from the air conditioner"). As one of these Ss put it, "I'm aware of what I'm thinking about and it's not happening as it would in a dream." These comments might be summarized by saying that, in the opinion of these Ss, the self was in an observing role rather than, or in addition to, a participating role in the reported experience. It is particularly interesting to note, therefore, that in the total sample of Ss, the percentage of reports with the self represented in the narrative was the only content characteristic significantly correlated with the percentage of dream reports given by the S (r=+.S6; p<.0l). Those 5s who most frequently labeled their experiences as dreams rather than thoughts gave narratives which more often involved the self as a protagonist of the action. Among the five nonreporters who typically said they were thinking, the self was represented in 40% of the narratives. By comparison, the self was represented in 80% of the narratives obtained from the 12 dream reporters (p <.01).
Rem-Period Characteristics oj Dream Re-porters and Types oj Nonreporters
Mean REM-period arousal thresholds and eye-movement activity scores are presented in Table 3 for the dream reporters and for the several subgroups of nonreporters.
As can be seen from the table, the "thinking" nonreporters tended to have lower thresholds than any other group, but they did not differ significantly from the reporters in this respect. When all 46 Ss were considered, the correlation between the mean arousal threshold for an S and the percentage of his awakenings which yielded thinking reports was also in the expected direction (r = -.20), but was not significant.
The results were clearer when nonreporters who typically said they were thinking were compared with other Ss in terms of REMperiod eye-movement activity. The thinking nonreporters had significantly less frequent eye movements during their REM periods than did the reporters. For all 46 Ss, the correlation between mean REM-period eye-movement frequency and the percentage of all awakenings which yielded thinking reports was also significant (r = -.36; p <.OS). In addition, for all 46 Ss, the REM-period eyemovement score was significantly correlated with the percentage of reports given by an S in which the self was represented (r = +.36; p<.05). Thus the Ss who had relatively little REM-period eye-movement activity tended to give many reports in which the self was not a protagonist of the action, and which were labeled as thoughts rather than dreams.
A consistent set of relationships therefore emerged that appeared to support the possibility that the experience which presumably occurs during these Ss' REM periods is somehow different from REM-period experiences in other Ss, and may actually be more thoughtlike.
Some of the data on the Ss who typically said they were thinking seemed paradoxical, however. All but one of these Ss gave occasional dream reports, but even in these narratives, the self was not often a protagonist of the action, nor was the eye-movement frequency during the REM period which preceded these awakenings higher than usual for the S. Although these Ss tended to have lower eye-movement activity and less self-representation in their narratives, we were unable to predict for any given report whether the S would say that it was a dream or a thought. The very dreamlike "thinking" report cited above is an example of a report about which it is impossible at this time to say why the S said he was awake and thinking thoughts.
For these "thinking" nonreporters, the possibility should be considered that the pattern of behavior observed in the laboratory was not typical of what it is like at home. One forms the impression that these Ss may have been particularly unable to relax, fall deeply asleep, and dream in the laboratory. (For example, the only dream report given by one of these 5s was a nightmare in which a black snake was in his bed and got mixed up with the electrode wires.) They might have been inhibiting their dreams in the laboratory as a specific response to what was an anxietyprovoking situation for them.
The group of nonreporters who often recalled dreams from REM-period awakenings were indistinguishable from dream reporters, except for their unusually high arousal thresholds. At this point, it is not clear how this finding helps to account for nonreporting at home, and since the higher threshold was unexpected, there is need for replication and further exploration of this observation.
A third kind of nonreporter is represented by the group of four Ss who typically gave no-content asleep reports. These 5s either could not remember that they had been dreaming, or they awakened from REM periods with the impression that they were dreaming but could not recall any content. One S, an extreme example of this kind of nonreporter, gave only one line of content in reports from 14 awakenings. Contrary to our starting hypothesis, however, there was no evidence that arousal thresholds were particularly high for these 5s.
The question of differences between dream reporters and the total nonreporter group was originally one of the major issues guiding the design of this study. Comparisons between these two groups have not been emphasized, however, because the answer to this question may hinge upon an understanding of the nature of the different types of failure to report a dream experience. Since there is the clear possibility that different 5s are nonreporters for entirely different reasons, it may be misleading to compare dream reporters with the total nonreporter group.
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It should be useful in future research to examine the personality characteristics of each of our subgroups of nonreporters, and of the dream reporters. Significant personality differences between dream reporters and nonreporters as a group have been found by several investigators (Lachmann, Lapkin, & Handelman, 1962; Schonbar, 1959; Singer & Schonbar, 1961; Tart, 1962) . However, the present study has shown that 5s who rarely remember their dreams at home are by no means a homogeneous group when studied in the laboratory. Although many unanswered questions remain about the different types of report failure which occurred after experimental awakenings from REM periods, it is evidently useful to distinguish among nonreporters on the basis of their laboratory behavior.
